BOOKS IN BRIEF
Engineering needs an image boost -one that is delivered by Henry Petroski in The Essential Engineer (Knopf, 2010) . Explaining how the discipline can solve the planet's problems, he discusses how engineers turn the abstract ideas of scientists into reality, from implementing biofuels and electric cars to producing nuclear power and mitigating climate change. Today's challenges might seem daunting, but Petroski points out that it was ever thus: who would have thought 150 years ago that we would land on the Moon?
Technology saved the lives of the passengers and crew of the US Airways plane that made an emergency landing on New York's Hudson River a year ago. In Fly by Wire (Penguin, 2010) , William Langewiesche takes a look behind the scenes of aviation research, asking how much of the 'miracle on the Hudson' was a result of the experience of celebrated pilot Chelsey Sullenberger, and how much came from the foresight of engineers. Looking into airliner design, he explains how jet engines are built to withstand bird strikes and how flight computers complement the skills of pilots.
Theoretical physicist Steven Weinberg leaves behind highenergy physics to take a more sedate form of mental travel in his latest collection of essays, Lake Views (Harvard University Press, 2010) . Inspired by the scenery of Lake Austin, Texas, over which he gazes from his desk, the Nobel laureate offers pragmatic musings on diverse topics from cosmology and politics to war and religion. Always rational, often sensitive and witty, he assesses topics such as missile defence and the future of science and its quest to attain a theory of everything.
Oceania's musical technology
The unique musical technology of Oceania -the region that encompasses Melanesia, Polynesia, Micronesia, Australia and Island Southeast Asia -is highlighted in an eclectic exhibition at New York's Metropolitan Museum of Art. Running until September, Sounding the Pacific charts the techniques by which local instrument builders created and resonated sound for diverse uses, from the sacred to the prosaic.
The lunet -a wooden friction drum invented on the island of New Ireland in Papua New Guinea -was rubbed during rites to honour the dead. Resembling a giant insect larva, the oblong instrument is inset with eight eye-like opercula, the 'lids' with which Turbo petholatus sea snails seal their openings. A musician would run his moistened palm across the lunet's four carved tongues to create a rising series of tones similar to the cry of the local bird from which the instrument took its name. "It is both a first of its type and a revolutionary design, " explains curator Eric Kjellgren.
Alongside familiar percussion instruments are didjeridoos, jaw harps, nose flutes, slit gongs, ukuleles and ocarinas, many carved into strange shapes or adorned with fantastic animals. When swung on a string, a bullroarer from Papua New Guinea, made from a 1-metre slat of wood with a hole bored in one end, creates a deep whirr like an oversized bumblebee. An etched bamboo nose flute from 1830s Fiji, tooted by exhaling through a single nostril, accompanied courtship rituals. A pair of fearsome 4-metre-long slit gongs from the Middle Sepik region of Papua New Guinea, hollowed from logs and ornamented with elongated carved catfish heads, were beaten in relays for months at a time to evoke the voices of supernatural spirits.
Although many of these specialized instruments remained local, others have travelled around the world. The didjeridoo, a type of trumpet made from a tree limb hollowed out by termites, originated in northern Australia but has become popular worldwide. By contrast, the ukulele -meaning 'jumping flea' -was modified from a small guitar called a braguinha, probably introduced to Hawai'i in 1879 by Portuguese settlers from Madeira. Stringed instruments are rare in the Pacific, but one fine example on show is a sesando from Timor Island in Indonesia. This graceful, century-old tube zither consists of a bamboo stem fitted with metal strings and surrounded by a resonating chamber made from a pleated palm frond. Plucking the strings creates a dulcimer-like sound. Considered to be a sacred instrument, the music of the sesando, Kjellgren explains, is often accompanied by philosophical songs that meditate "upon fate and the fleeting nature of human life".
Q&A: Hervé This on flavour and perception
French chemist Hervé This is a pioneer of the field of molecular gastronomy, the science of cooking. From perfecting the boiled egg to making custards with meat proteins, he has advised top chefs worldwide. He tells Nature why he is moving on to 'note-by-note' cuisine using compounds to build taste and smells, and why turkey is best cooked in the dishwasher.
Why do some meals taste better than others?
The principles of cuisine are love, art and technique: perfect technique without love and companionship is lost. A poor sandwich shared with good friends will taste better than dinner in a three-star Michelin restaurant shared by an arguing couple. Primates generally avoid bitter tastes such as beer. But the sensory punishment of drinking bitter beer is more than offset by the social reward of being in a group.
Does every ingredient have a unique taste?
There is no such thing as unique taste. It is a phantasm. The taste of chicken, for example, does not exist as a pure concept. Chicken has many different tastes, depending on the type of chicken and on the way you cook it.
Should dishes be put together from scratch, molecule by molecule?
Meat, fish, fruits and vegetables are organized mixtures of compounds. Cooking traditionally means mixing mixtures, and is not precise. This is why I proposed the concept of note-by-note cooking -using specific compounds to build consistency, taste and odour. It is difficult, but a huge unexplored continent is ahead of us.
Are foods from different regions the same chemically?
Geography can alter the flavour of a food produced with exactly the same methods. My friend and colleague Jean-Baptiste Coulon, at the French National Institute for Agricultural Research in Clermont-Ferrand, has shown that the flavour of reblochon cheese differs depending on the cow's grazing location, and that molecular differences are responsible. Here in France, the Appellation d'Origine Contrôlée (AOC) system [which certifies a food's geographical origin] is right and there is a measurable difference between locations -a real terroir.
How would local food producers contribute to note-by-note cooking?
Take, for example, this bottle of powder made from the phenolic acids from syrah grapes. A farmer growing grapes for wine production alone will probably lose money. But if you make these phenolics and sell them to chefs doing note-by-note cooking, the farmer could make a profit while supporting sustainable agriculture and working within the traditional AOC system.
The taste of your famous Chantilly chocolate mousse is more intense than the ingredients alone. Why is this?
The importance of microstructure on flavour is an area of active and exciting research. In an emulsion of oil in water, such as a dressing, large oil droplets enhance the perception of oil and small droplets enhance the perception of odorant molecules that dissolve in the water phase. The molecular mechanism is still unclear, but the effect is well established. Also, the more surface area you have, the more odorant molecules are released. The same holds for foams. So, if your preparation contains many small air bubbles, this increases the flavour of the chocolate.
How might chefs retain the odorant molecules that are released in cooking vapours?
The food industry already recaptures and reincorporates 'essential oils' that are lost during cooking processes. As a result, jams and orange juice, for example, are now much better. After decades of my promoting it, chefs have recently taken up using rotary evaporators -a device available in chemistry-supply stores and usually used for distillation -to extract these oftenlost essences. Using a technology that was never designed for cooking, chefs can create intense sensations such as strawberry or coffee water. The home cook could in principle do the same.
Another professional technique is to cook food for long periods at low temperatures in a vacuum-sealed bag. How might a home chef emulate this 'sous-vide' method? Use the dishwasher! For the next holiday meal, I recommend that you prepare two turkeys. Cook one in the dishwasher, in a plastic bag, for several cycles of your machine. In this way, you can get low temperatures. Butterfly the other turkey and cook it on the grill, creating the maximum expanse of delicious crispy skin. Then serve the moist, flavourful meat from the dishwasher turkey with the grilled skin. A good accompaniment would be foie gras, also cooked in the dishwasher at low temperature.
What have you found by studying the cooking process of meat? Our experiments have clearly shown that most meat cannot absorb liquids, be they acidic or basic, hot or cold. This finding has shocked many. But we have recently discovered that certain kinds of meat -those with low amounts of collagenic tissue, such as beef fillet -can absorb liquids through capillary action. This reconciles the results of various past scientific studies.
Are any foods poor candidates for molecular-gastronomy research? I try not to work on cheese, wine, bread or sausages -the microbiology is too complicated. Onions and carrots are better subjects, but progress is slow. After two PhD projects studying the creation of carrot stock, we are only beginning to understand the molecular diffusion processes involved. 
